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4 <110> APPLICANT: Applied Biosystems 

5 Bolchakova, Elena V. 

6 Rozzelle, James E. 

9 <120> TITLE OF INVENTION: A Novel DNA Polymerase from the Thermophilic Thermus 
Scotoductus 

12 <130> FILE REFERENCE: 1560.002WO1 

14 <140> CURRENT APPLICATION NUMBER: US/10/799,369 

14 <141> CURRENT FILING DATE: 2004-03-12 

14 <150> PRIOR APPLICATION NUMBER: US 60/334489 

15 <151> PRIOR FILING DATE: 2001-11-30 

17 <150> PRIOR APPLICATION NUMBER: US 60/322218 

18 <151> PRIOR FILING DATE: 2000-09-14 
20 <160> NUMBER OF SEQ ID NOS : 50 ' 
22 <170> SOFTWARE: FastSEQ for Windows Version 4.0 

24 <210> SEQ ID NO: 1 

25 <211> LENGTH: 2502 

26 <212> TYPE: DNA 

2 7 <213> ORGANISM: Thermus scotoductus 

2 9 <400> SEQUENCE: 1 

3 0 atgagggcga tgctgcccct ctttgagccc aagggccggg tgcttctggt ggacggccac 60 

31 cacctggcct accgtacctt ttttgccctg aagggcctca ccaccagccg cggggagccg 12 0 

32 gtccaggcgg tgtacgggtt tgccaagagc cttttgaagg cgctaaggga agacggggat 180 

33 gtggtgatcg tggtgtttga cgccaaggcc ccctccttcc gccaccagac ctacgaggcc 240 

34 tacaaggcgg ggcgggctcc cacccccgag gactttcccc ggcagcttgc ccttatcaag 300 

35 gagatggtgg accttttggg cctggagcgc ctcgaggtgc cgggctttga ggcggatgac ' . 360 
3 6 gtcctggcta ccctggccaa gaaggcggaa aaggaaggct acgaggtgcg catcctcacc 42 0 

37 gcggaccggg acctttacca gcttctttcg gagcgaatct ccatccttca cccggagggt 480 

38 tacctgatca ccccggagtg gctttgggag aagtatgggc ttaagccttc ccagtgggtg 540 

39 gactaccggg ccttggccgg ggacccttcc gacaacatcc ccggcgtgaa gggcatcggg 600 

40 gagaagacgg cggccaagct gatccgggag tggggaagcc tggaaaacct tcttaagcac 660 

41 ctggaacagg tgaaacctgc ctccgtgcgg gagaagatcc ttagccacat ggaggacctc 72 0 

42 aagctatccc tggagctatc ccgggtgcgc acggacttgc cccttcaggt ggacttcgcc 780 

43 cggcgccggg agccggaccg ggaggggctt aaggcctttt tggagaggct ggagttcgga 84 0 

44 agcctcctcc acgagttcgg cctgttggaa agcccggtgg cggcggagga agctccctgg 900 

45 ccgccccccg agggagcctt cgtggggtac gttctttccc gccccgagcc catgtgggcg 960 

46 gagcttaacg ccttggccgc cgcctgggag ggaagggttt accgggcgga ggatcccttg 1020 

47 gaggccttgc gggggcttgg ggaggtgagg gggcttttgg ccaaggacct ggcggtgctg 1080 

48 gccctgaggg aagggattgc cctggcaccg ggcgacgacc ccatgctcct cgcctacctc 1140 

49 ctggatcctt ccaacaccgc ccccgaaggg gtagcccggc gctacggggg ggagtggacc 1200 

50 gaggaggcgg gggaaagggc gttgctttcc gaaaggcttt acgccgccct cctggagcgg 12 6 0 

51 cttaaggggg aggagaggct tctttggctt tacgaggagg tggaaaagcc cctttcgcgg 1320 

52 gtcctggccc acatggaggc cacgggggta cggttggatg tggcctactt aaaggccctt 13 80 

53 tccctggagg tggaggcgga gctcaggcgc ctcgaggagg aggtccaccg cctggccggg 144 0 

54 catcctttca acctgaactc ccgggaccag ctggaaaggg tcctctttga cgagcttggg 1500 
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55 cttcccgcca tcggcaagac ggagaagacg ggcaagcgct ccaccagcgc cgccgttttg 156 0 

56 gaggccttgc gggaggctca tcccatcgtg gaccgcatcc ttcagtaccg ggagctttcc 1620 

57 aagctcaagg gaacctacat cgatcccttg cctgccctgg tccaccccaa gacgaaccgc 1680 

58 ctccacaccc gtttcaacca gacggccacc gccacgggga ggcttagcag ctcggatccc 1740 

59 aacctgcaaa atatccccgt gcgcacccct ttgggccagc ggatccgccg ggccttcgtg 1800 

60 gccgaggagg ggtggaggct ggtggttttg gactacagcc agattgagct cagggtcctg 1860 

61 gcgcaccttt ccggggacga gaacctaatc cgggtcttcc aggagggcca ggacatccac 1920 

62 acccagacgg ccagctggat gttcggcgtg cccccagagg ccgtggattc cctgatgcgt 1980 

63 cgggcggcca agaccatcaa cttcggcgtc ctctacggca tgtccgccca ccggctttcg 2040 

64 ggagagctgg ccatccccta cgaggaggcg gtggccttca tcgagcggta tttccagagc 2100 

65 taccccaagg tgcgggcctg gattgagaaa accctggcgg aaggacggga acggggctat 2160 

66 gtggaaaccc tctttggccg ccggcgctac gtgcccgact tggcttcccg ggtgaagagc . 2220 

67 atccgggagg cagcggagcg catggccttc aacatgccgg tccaggggac cgccgcggat 2280 

68 ttgatgaaac tggccatggt gaagctcttt cccaggcttc aggagctggg ggccaggatg 2340 

69 cttttgcagg tgcacgacga actggtcctc gaggctccca aggagcaagc ggaggaagtc 2400 

70 gcccaggagg ccaagcggac catggaggag gtgtggcccc tgaaggtgcc cttggaggtg 2460 

71 gaagtgggca tcggggagga ctggctttcc gccaaggcct ag 2502 

73 <210> SEQ ID NO: 2 

74 <211> LENGTH: 2507 

75 <212> TYPE: DNA 

76 <213> ORGANISM: Thermus scotoductus 

78 <400> SEQUENCE: 2 

79 atgagggcga tgctgcccct ctttgagccc aagggccggg tgcttctggt ggacggccac 6 0 

80 cacctggcct accgtacctt ttttgccctg aagggcctca ccaccagccg cggggagccg 12 0 

81 gtccaggcgg tgtacgggtt tgccaagagc cttttgaagg cgctaaggga agacggggat 18 0 

82 gtggtgatcg tggtgtttga cgccaaggcc ccctccttcc gccaccagac ctacgaggcc 24 0 

83 tacaaggcgg ggcgggctcc cacccccgag gactttcccc ggcagcttgc ccttatcaag 300 

84 gagatggtgg accttttggg cctggagcgc ctcgaagtgc cgggttttga ggcggatgac 360 

85 gtcctggcca ccctggccaa gaaggcggaa aaggaaggct acgaggtgcg catcctcacc 42 0 

86 gcggaccggg acctttacca gcttctttcg gaccgaatct ccatccttca cccggagggt 480 

87 tacctgatca ccccggagtg gctttgggag aagtatgggc ttaagccttc ccagtgggtg 540 

88 gactaccggg ccttggccgg ggacccttcc gacaacatcc ccggcgtgaa gggcatcggg 600 

89 gagaagacgg cggccaagct gatccgggag tggggaagcc tggaaaacct tcttaagcac 66 0 

90 ctggaacagg tgaaacctgc ctccgtgcgg gagaagatcc ttagccacat ggaggacctc 72 0. 

91 aagctatccc tggagctttc ccgggtgcac acggagttgc cccttcaggt ggacttcgcc 780 

92 cggcgccggg agccggaccg ggaagggctt aaggcctttt tggagaggct ggagttcgga 840 

93 agcctcctcc acgagttcgg cctgttggaa agcccggtgg cggcggagga agctccctgg 90 0 

94 ccgccccccg agggagcctt cgtggggtac gttctttccc gccccgagcc catgtgggcg 96 0 

95 gagcttaacg ccttggccgc cgcctgggag ggaagggttt accgggcgga ggatcccttg 1020 

96 gaggccttgc gggggcttgg ggaggtgagg gggcttttgg ccaaggacct ggcggtgctg 1080 

97 gccctgaggg aagggattgc cctggcacag ggcgacgacc ccatgctcct cgcctacctc 114 0 

98 ctggatcctt ccaacaccgc ccccgaaggg gtagcccggc gctacggggg ggagtggacc 1200 

99 gaggaggcgg gggaaagggc gctgctttcc gaaaggcttt acgccgccct cctggagcgg 12 6 0 

100 cttaaggggg aggagaggct tctttggctt tacgaggagg tggaaaagcc cctttcgcgg 1320 

101 gtcctggccc acatggaggc cacgggggta tggttggatg tggcctactt gaaggccctt 13 80 

102 tccctggagg tggaggcgga gctcaggcgc ctcgaggagg aggtccaccg actggccggg 1440 

103 catcctttca acctgaactc ccgggaccag ctggaaaggg tcctctttga cgagcttggg 1500 

104 cttcccgcca tcggcaagac ggagaagacg ggtaagcgtt ccaccagcgc cgccgttttg 1560 

105 gaggctttga gggaggctca tcccatagtg gaccgcatcc tccagtaccg ggagctttcc 1620 
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106 aagctcaagg gaacgtacat cgatcccttg cccgccctgg tccaccccaa gacgaaccgc 1680 

107 ctccacaccc gtttcaacca gacggccacc gccacgggga ggcttagcag ctcggatccc 1740 

108 aacctgcaaa atatccccgt gcgcacccct ttaggccagc ggatccgccg ggccttcgtg 18 00 

109 gccgaggagg ggtggaggct ggtggttttg gactacagcc agattgagct cagggtcctg 1860 

110 gcgcaccttt ccggggacga gaacctgatc cgggtcttcc aagagggcca ggacatccac 1920 

111 acccagacgg ccagctggat gttcggcgtg cccccagagg ccgtggattc cctgatgcgc 1980 

112 cgggcggcca agaccatcaa cttcggcgtc ctctacggca tgtccgccca ccggctttcg 2040 

113 ggagagctgg ccatccccta cgaggaagcg gtggccttca tcgagcggta ttt'ccagagc 2100 

114 taccccaagg tacgggcctg gattgagaaa accctggcgg aaggacggga gcggggctat 2160 

115 gtggaaaccc tctttggccg ccggcgctat gtgcccgact tggcttcccg ggtgaagagc 2220 

116 atccgggagg cagcggagcg catggccttc aacatgccgg tccaggggac cgccgcggat 2280 

117 ttgatgaaac tggccatggt gaagctcttt cccaggcttc aggagctggg ggccaggatg 2340 

118 cttttgcagg tgcacgacga actggtcctc gaggctccca aggagcaagc ggaggaagtc 2400 

119 gcccaggagg ccaagcggac catggaggag gtgtggcccc tgaaggtgcc cttggaggtg 2460 

12 0 gaggtgggta tcggggagga ctggctttcc gccaaggcct agtcgac 2 507 

122 <210> SEQ ID NO: 3 

123 <211> LENGTH: 2507 

124 <212> TYPE: DNA 

125 <213> ORGANISM: Thermus scotoductus 

127 <400> SEQUENCE: 3 

128 atgagggcga tgctgcccct ctttgagccc aagggccggg tgcttctggt ggacggccac 60 

129 cacctggcct accgtacctt ttttgccctg aagggcctca ccaccagccg cggggagccg 120 

130 gtccaggcgg tgtacgggtt tgccaagagc cttttgaagg cgctaaggga agacggggat 180 

131 gtggtgatcg tggtgtttga cgccaaggcc ccctccttcc gccaccagac ctacgaggcc 240 

132 tacaaggcgg ggcgggctcc cacccccgag gactttcccc ggcagcttgc ccttatcaag 300 

133 gagatggtgg accttttggg cctggagcgc ctcgaagtgc cgggttttga ggcggatgac 360 

134 gtcctggcca ccctggccaa gaaggcggaa aaggaaggct acgaggtgcg catcctcacc 42 0 

135 gcggaccggg acctttacca gcttctttcg gaccgaatct ccatccttca cccggagggt 480 

136 tacctgatta ccccggagtg gctttgggag aagtatgggc ttaagccttc ccagtgggtg 540 

137 gactaccggg ccttggccgg ggacccttcc gacaacatcc ccggcgtgaa gggcatcggg 600 

13 8 gagaagacgg cggccaagct gatccgggag tggggaagcc tggaaaacct tcttaagcac 660 

13 9 ctggaacagg tgaaacctgc ctccgtgcgg gagaagatcc ttagccacat ggaggacctc 72 0 

140 aagctatccc tggagctttc ccgggtgcac acggagttgc cccttcaggt ggacttcgcc 780 

141 cggcgccggg agccggaccg ggaagggctt aaggcctttt tggagaggct ggagttcgga 840 

142 agcctcctcc acgagttcgg cctgttggaa agcccggtgg cggcggagga agctccctgg 900 

143 ccgccccccg agggagcctt cgtggggtac gttctttccc gccccgagcc catgtgggcg 960 

144 gagcttaacg ccttggccgc cgcctgggag ggaagggttt accgggcgga ggatcccttg 1020 

145 gaggccttgc gggggcttgg ggaggtgagg gggcttttgg ccaaggacct ggcggtgctg 1080 

146 gccctgaggg aagggattgc cctggcaccg ggcgacgacc ccatgctcct cgcctacctc 1140 

147 ctggatcctt ccaacaccgc ccccgaaggg gtagcccggc gctacggggg ggagtggacc 1200 

148 gaggaggcgg gggaaagggc gctgctttcc gaaaggcttt acgccgccct cctggagcgg 1260 

14 9 cttaaggggg aggagaggct tctttggctt tacgaggagg tggaaaagcc cctttcgcgg 1320 

150 gtcctggccc acatggaggc cacgggggta tggttggatg tggcctactt gaaggccctt 1380 

151 tccctggagg tggaggcgga gctcaggcgc ctcgaggagg aggtccaccg actggccggg 1440 

152 catcctttca acctgaactc ccgggaccag ctggaaaggg tcctctttga cgagcttggg 1500 

153 cttcccgcca tcggcaagac ggagaagacg ggtaagcgtt ccaccagcgc cgccgttttg 1560 

154 gaggctttga gggaggctca tcccatagtg gaccgcatcc tccagtaccg ggagctttcc 1620 

155 aagctcaagg gaacgtacat cgatcccttg cccgccctgg tccaccccaa gacgaaccgc 1680 

156 ctccacaccc gtttcaacca gacggccacc gccacgggga ggcttagcag ctcggatccc 1740 
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157 aacctgcaaa atatccccgt gcgcacccct ttaggccagc ggatccgccg ggccttcgtg 1800 

158 gccgaggagg ggtggaggct ggtggttttg gactacagcc agattgagct cagggtcctg 1860 

159 gcgcaccttt ccggggacga gaacctgatc cgggtcttcc aagagggcca ggacatccac 192 0 

160 acccagacgg ccagctggat gttcggcgtg cccccagagg ccgtggattc cctgatgcgc 1980 

161 cgggcggcca agaccatcaa ctacggcgtc ctctacggca tgtccgccca ccggctttcg 2040 

162 ggagagctgg ccatccccta cgaggaagcg gtggccttca tcgagcggta tttccagagc 2100 

163 ttccccaagg tacgggcctg gattgagaaa accctggcgg aaggacggga gcggggctat 2160 

164 gtggaaaccc tctttggccg ccggcgctat gtgcccgact tggcttcccg ggtgaagagc 222 0 

165 atccgggagg cagcggagcg catggccttc aacatgccgg tccaggggac cgccgcggat 2280 

166 ttgatgaaac tggccatggt gaagctcttt cccaggcttc aggagctggg ggccaggatg 2340 

167 cttttgcagg tgcacgacga actggtcctc gaggctccca aggagcaagc ggaggaagtc 2400 

168 gcccaggagg ccaagcggac catggaggag gtgtggcccc tgaaggtgcc cttggaggtg 2460 
16 9 gaggtgggta tcggggagga ctggctttcc gccaaggcct agtcgac 25 07 

171 <210> SEQ ID NO: 4 

172 <211> LENGTH: 2502 

173 <212> TYPE: DNA 

174 <213> ORGANISM: Artificial Sequence 

176 <22 0> FEATURE: 

177 <223> OTHER INFORMATION: A derivative nucleic acid related to Thermus scotoductus, 
strain 

178 X-l, having GAC (encoding Asp) in place of GGG (encoding Gly) at 

179 positions 136-138. 

181 <400> SEQUENCE: 4 

182 atgagggcga tgctgcccct ctttgagccc aagggccggg tgcttctggt ggacggccac 60 

183 cacctggcct accgtacctt ttttgccctg aagggcctca ccaccagccg cggggagccg 12 0 

184 gtccaggcgg tgtacgactt tgccaagagc cttttgaagg cgctaaggga agacggggat 180 

185 gtggtgatcg tggtgtttga cgccaaggcc ccctccttcc gccaccagac ctacgaggcc 240 

186 tacaaggcgg ggcgggctcc cacccccgag gactttcccc ggcagcttgc ccttatcaag 3 00 

187 gagatggtgg accttttggg cctggagcgc ctcgaggtgc cgggctttga ggcggatgac 360 

188 gtcctggcta ccctggccaa gaaggcggaa aaggaaggct acgaggtgcg catcctcacc 420 

189 gcggaccggg acctttacca gcttctttcg gagcgaatct ccatccttca cccggagggt 480 

190 tacctgatca ccccggagtg gctttgggag aagtatgggc ttaagccttc ccagtgggtg 540 

191 gactaccggg ccttggccgg ggacccttcc gacaacatcc ccggcgtgaa gggcatcggg 600 

192 gagaagacgg cggccaagct gatccgggag tggggaagcc tggaaaacct tcttaagcac 660 

193 ctggaacagg tgaaacctgc ctccgtgcgg gagaagatcc ttagccacat ggaggacctc 720 

194 aagctatccc tggagctatc ccgggtgcgc acggacttgc cccttcaggt ggacttcgcc 780 

195 cggcgccggg agccggaccg ggaggggctt aaggcctttt tggagaggct ggagttcgga 840 

196 agcctcctcc acgagttcgg cctgttggaa agcccggtgg cggcggagga agctccctgg 900 

197 ccgccccccg agggagcctt cgtggggtac gttctttccc gccccgagcc catgtgggcg 960 

198 gagcttaacg ccttggccgc cgcctgggag ggaagggttt accgggcgga ggatcccttg 1020 

199 gaggccttgc gggggcttgg ggaggtgagg gggcttttgg ccaaggacct ggcggtgctg 1080 
2 00 gccctgaggg aagggattgc cctggcaccg ggcgacgacc ccatgctcct cgcctacctc 1140 
2 01 ctggatcctt ccaacaccgc ccccgaaggg gtagcccggc gctacggggg ggagtggacc 12 00 
202 gaggaggcgg gggaaagggc gttgctttcc gaaaggcttt acgccgccct cctggagcgg 1260 
2 03 cttaaggggg aggagaggct tctttggctt tacgaggagg tggaaaagcc cctttcgcgg 1320 

204 gtcctggccc acatggaggc cacgggggta cggttggatg tggcctactt aaaggccctt 1380 

205 tccctggagg tggaggcgga gctcaggcgc ctcgaggagg aggtccaccg cctggccggg . 1440 

206 catcctttca acctgaactc ccgggaccag ctggaaaggg tcctctttga cgagcttggg 1500 

207 cttcccgcca tcggcaagac ggagaagacg ggcaagcgct ccaccagcgc cgccgttttg 1560 

208 gaggccttgc gggaggctca tcccatcgtg gaccgcatcc ttcagtaccg ggagctttcc 1620 
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tccaccccaa 
ggcttagcag 
ggatccgccg 
agattgagct 
aggagggcca 
ccgtggattc 
tgtccgccca 
tcgagcggta 
aaggacggga 
tggcttcccg 
tccaggggac 
aggagctggg 
aggagcaagc 
tgaaggtgcc 
ag 



209 aagctcaagg gaacctacat cgatcccttg cctgccctgg 

210 ctccacaccc gtttcaacca gacggccacc gccacgggga 

211 aacctgcaaa atatccccgt gcgcacccct ttgggccagc 

212 gccgaggagg ggtggaggct ggtggttttg gactacagcc 

213 gcgcaccttt ccggggacga gaacctaatc cgggtcttcc 

214 acccagacgg ccagctggat gttcggcgtg cccccagagg 

215 cgggcggcca agaccatcaa cttcggcgtc ctctacggca 

216 ggagagctgg ccatccccta cgaggaggcg gtggccttca 

217 taccccaagg tgcgggcctg gattgagaaa accctggcgg 

218 gtggaaaccc tctttggccg ccggcgctac gtgcccgact 

219 atccgggagg cagcggagcg catggccttc aacatgccgg 

220 ttgatgaaac tggccatggt gaagctcttt cccaggcttc 

221 cttttgcagg tgcacgacga actggtcctc gaggctccca 

222 gcccaggagg ccaagcggac catggaggag gtgtggcccc 

223 gaagtgggca tcggggagga ctggctttcc gccaaggcct 

225 <210> SEQ ID NO: 5 

226 <211> LENGTH: 2507 

22 7 <212> TYPE: DNA 

228 <213> ORGANISM: Artificial Sequence 

230 <220> FEATURE: 

231 <223> OTHER INFORMATION: A derivative nucleic 
strain 

232 SM3 , having GAC (encoding Asp) in place 

233 positions 136-138. 

235 <400> SEQUENCE: 5 

236 atgagggcga tgctgcccct ctttgagccc aagggccggg tgcttctggt 

23 7 cacctggcct accgtacctt ttttgccctg aagggcctca ccaccagccg 
238 gtccaggcgg tgtacgactt tgccaagagc cttttgaagg cgctaaggga 
23 9 gtggtgatcg tggtgtttga cgccaaggcc ccctccttcc gccaccagac 

240 tacaaggcgg ggcgggctcc cacccccgag gactttcccc ggcagcttgc 

241 gagatggtgg accttttggg cctggagcgc ctcgaagtgc cgggttttga 

242 gtcctggcca ccctggccaa gaaggc'ggaa aaggaaggct acgaggtgcg 

243 gcggaccggg acctttacca gcttctttcg gaccgaatct ccatccttca 

244 tacctgatca ccccggagtg gctttgggag aagtatgggc ttaagccttc 

245 gactaccggg ccttggccgg ggacccttcc gacaacatcc ccggcgtgaa 

246 gagaagacgg cggccaagct gatccgggag tggggaagcc tggaaaacct 

247 ctggaacagg tgaaacctgc ctccgtgcgg gagaagatcc ttagccacat 

248 aagctatccc tggagctttc ccgggtgcac acggagttgc cccttcaggt 

249 cggcgccggg agccggaccg ggaagggctt aaggcctttt tggagaggct 

250 agcctcctcc acgagttcgg cctgttggaa agcccggtgg cggcggagga 

251 ccgccccccg agggagcctt cgtggggtac gttctttccc gccccgagcc 

252 gagcttaacg ccttggccgc cgcctgggag ggaagggttt accgggcgga 

253 gaggccttgc gggggcttgg ggaggtgagg gggcttttgg ccaaggacct 

254 gccctgaggg aagggattgc cctggcacag ggcgacgacc ccatgctcct 

255 ctggatcctt ccaacaccgc ccccgaaggg gtagcccggc gctacggggg 

256 gaggaggcgg gggaaagggc gctgctttcc gaaaggcttt acgccgccct 

257 cttaaggggg aggagaggct tctttggctt tacgaggagg tggaaaagcc 

258 gtcctggccc acatggaggc cacgggggta tggttggatg tggcctactt 

259 tccctggagg tggaggcgga gctcaggcgc ctcgaggagg aggtccaccg 

260 catcctttca acctgaactc ccgggaccag ctggaaaggg tcctctttga 



gacgaaccgc 
ctcggatccc 
ggccttcgtg 
cagggtcctg 
ggacatccac 
cctgatgcgt 
ccggctttcg 
tttccagagc 
acggggctat 
ggtgaagagc 
cgccgcggat 
ggccaggatg 
ggaggaagtc 
cttggaggtg 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2502 



acid related to Thermus scotoductus, 
of GGG (encoding Gly) at 



ggacggccac 


60 


cggggagccg 


120 


agacggggat 


180 


ctacgaggcc 


240 


ccttatcaag 


300 


ggcggatgac 


360 


catcctcacc 


420 


cccggagggt 


480 


ccagtgggtg 


540 


gggcatcggg 


600 


tcttaagcac 


660 


ggaggacctc 


720 


ggacttcgcc 


780 


ggagttcgga 


840 


agctccctgg 


900 


catgtgggcg 


960 


ggatcccttg 


1020 


ggcggtgctg 


1080 


cgcctacctc 


1140 


ggagtggacc 


1200 


cctggagcgg 


12 60 


cctttcgcgg 


1320 


gaaggccctt 


1380 


actggccggg 


1440 


cgagcttggg 


1500 
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